A cytosolic cyclic AMP-dependent protein kinase in Dictyostelium discoideum. II. Developmental regulation.
The cAMP-dependent protein kinase of the cellular slime mold, Dictyostelium discoideum, is developmentally regulated; there is an approximately 4-fold increase in activity during development. The incorporation of [3H]leucine into the enzyme demonstrates that there is de novo synthesis of the cAMP-dependent protein kinase. The activities of the catalytic and regulatory subunits increase in parallel. The maximal rate of increase of cAMP-dependent protein kinase activity precedes "tip" formation, a stage of development characterized by a sharp increase in mRNA complexity. The high level of cAMP-dependent protein kinase activity, attained at this stage of development, persists when aggregates are dispersed and the amoebae are kept in suspension without added cAMP. The synthesis of the developmentally regulated mRNAs under these conditions is dependent on exogenous cAMP. The increase in cAMP-dependent protein kinase activity during development does not require sustained cell-cell contact insofar as it occurs in single cell suspensions of amoebae. Furthermore, the increase does not require exogenous cAMP, although added cAMP stimulates the synthesis of the enzyme to a level higher than that found, when cAMP is not added. These observations support the hypothesis that in D. discoideum cAMP-dependent protein kinase mediates the effects of cAMP on development.